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G style FLAT-PAK 0.1 grams 


Dot indicates pin 1 


Quadruple DTL NAND gates 
WM 246G 


technical data 91-201 


General description 


The Westinghouse quadruple DTL NAND gates in- 
corporate four independent gates each having fan-in 
capabilities of 2. These devices are available in the 
14 pin 4% x \& flat package as shown below. The 
collectors of these four NAND gates may be externally 
connected to form an AND-OR-NOT function. Elec- 
trical equivalent circuits describing these dual NAND 
gates are shown on the following pages. 


The WM 246G is compatible with all other members 
of the Westinghouse Molecular DTL logic family. 


NAND/NOR function 


This gate accomplishes the NAND logic function 
when the positive logic definition is used. When 
negative logic is used, the gate accomplishes the 
NOR logic function. Positive logic results when the 
more positive of the two voltage levels is defined as 
the 1-state. 


Positive logic Negative logic 
A A 
B G B G 
C C 
G=A:B-C G=A+B+c 


Design features©® 


@ Fan-out 11 minimum 

@® Noise margin 550 mv minimum 

® Switching time 32 ns maximum 

@ Power consumption 9.5 mw maximum per gate 


Reliability assurance 


EVERY unit receives 

@ High temperature storage bake at +150°C 

® 3 cycles of thermal shock —55°C to +150°C 
@ 20,000 G centrifuge 


® Gross and helium hermeticity tests 
@) at V.. = 6.0v and at 25°C 
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lectrical Characteristics 
Absolute maximum ratings® 


Parameter 


Symbol 


Supply voltage ............. +10 


Input voltage .....%.......% +10@) volts 
Output voltage ............. +7@ volts 
Ambient storage temperature. . —65 to +175 i 
Ambient operating temperature. —55 to +125 aC 
Parameter Symbol Limit Values at temperature Units 


Static Electrical Characteristics for Ve — +6.0 volts 


Total power consumption, 50% duty cycle.... | P. mw 
per package mw 
Input current, input grounded.............. lin ma 
Input voltage for O-state output, fan-out of six. | Vin/0 volts 
Input voltage for 1-state output, fan-out of one. | Vin/1 volts 
Input diode reverse current at V,, = +6.0 volts | Ir Ha 
pa 
Output current at the specified Vcewam....... lout ma 
Vexsat Gate 
Output cutoff current for Vcex = +6.0 volts lcex pa 
Vin = +0.4 volts... Ww... 6. te TN pa 


Fan-out available each gate............... 
Noise margin, worst case@)......,.0,.....05, 


Fe 


Switching time (see figures 1 and 2) 


Turn-on timM@ .. 2.4 fe ee ee Beer ns 
TUrn-On IME “a... le a ns 
Average switching time (Ton + Torr) + 2.... ns 
ns 

Ring propagation delay time, see figure 11) 
(ring of five gates})................0065 ns 


@) Limiting values beyond which the serviceability of the device may be impaired. 

@) These terminals must not be biased negatively with respect to ground. 

@ Minimum noise margin is given by: Vin/1 — Veswam, Where Vin/1 is the maximum input voltage for a 1-state output, and 
Versam is the maximum output voltage in the O-state at rated fan-out (6 or 11). 


input 


Switching time test circuit and waveforms 


width, 2 volt amplitude, and 100 kc repeti- 


! 
aks tion rate. 


generator 


ge seas eee = —>| Toft 
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| “ Figure 2 Average switching time: Tay; = ——5—— + to 
output | NAND gate 3 

oe ae Input pulse is 15 ns rise and fall, 200 ns 

‘ - o 

| 


50 ohm NAND gate 


under test oo ia 


diodes INSI4 = 
Sy re 


Teen Co) 


Figure 1 Total capacitance C, is 10 pf which includes 
test jig and scope probe. Unused inputs are 
open circuited. 


R, (kilohms) 


Figure 3 Change in J,,, vs. input resistor value R; at 
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Typical electrical characteristics 


Output and input current vs. temperature and supply Output saturation characteristic vs. temperature 
voltage 
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Figure 7 
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Figure 4 
Output voltage vs. input voltage and temperature 
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Quadruple DTL NAND gates 


Fan-out test circuit (all integrated gates) 
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gate under test 


fan oul 
of six 


Typical electrical characteristics Other inputs (Vgq) held at : 


: l-state V,,= 2.0vde dashed 
8) *O] 1 
Power consumption (50% duty cycle). lines. O-state Vo, =0.4vdc, 


solid lines, See figures 
IZ and I4 


Figure 12 


Vor 


Propagation time vs. fan-out 


Single gate, milliwatts 


Figure 10 Ambient temperature, °C 


Ring propagation delay time vs. supply voltage and 
temperature 


Propagation time, ns 


Ring propagation delay time, ns 


aot 
5? 
Dp-_-D_wD—wD ae 


_— - 55° 


Tavp = (Ton + Tosf) & 
see fan-out test circuit, figura 
and wove forms, figured 


Average propagation time, ns 


fon-out of one \ 2 3 4 5 rs 
Trpd = (10X fosc)! fan-out 
Figure 14 
supply voltoge, Voc ( volts) _ 
Further information 
3 5 7 9 
25°C power consumption per gate, mw Selling policy: catalog alicia 
Figure 11 Prices: section 91-120 
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